Introduction {#sec1_1}
============

Portal hypertension (PHT) and its complications during childhood represent important clinical problems that lead to significant morbidity and mortality \[[@B1]\]. The differential diagnosis in pediatric PHT is quite heterogeneous. Extrahepatic portal vein obstruction (EHPVO) is one of the most common causes of PHT in children. In the prehepatic obstruction of portal vein, collaterals attempt to bypass the blockage and enter directly into the liver at the *porta hepatis* shaping a cavernous transformation. The obstructed portal vein is replaced by a network of hepatopetal collateral veins that connect the patent portion of the vein upstream to the patent portion downstream. Despite the formation of a significant collateral network, PHT persists as a result of increased cardiac output and decreased splanchnic arteriolar tone. Neonatal omphalitis, catheterization of the umbilical vein, pylephlebitis related to appendicitis or other intra-abdominal infections should be assessed when an EHPVO is detected. However, its etiology remains obscure in more than 65% of cases \[[@B2]\].

Cirrhosis, either of hepatocellular or biliary origin, is the most common cause of intrahepatic PHT. Hepatocellular causes of cirrhosis include α~1~-antitrypsin deficiency, autoimmune hepatitis, infectious hepatitis, metabolic diseases and toxins. Biliary causes include biliary atresia, cystic fibrosis, primary sclerosing cholangitis, congenital hepatic fibrosis, Caroli\'s disease and progressive familial intrahepatic cholestasis. Budd-Chiari syndrome results from the obstruction of the hepatic venous outflow including the inferior vena cava and/or hepatic veins. This can be due to webs of thrombi in these vessels, although it has also been associated with tumors and myeloproliferative or hypercoagulable states.

Case Report {#sec1_2}
===========

An asymptomatic 11-month-old female infant presented with a moderate enlargement of the left lobe of the liver in a routine medical examination.

The child was born at term from Spanish, non-consanguineous and healthy parents. No choluria, acholia or pruritus was referred. The infant\'s anthropometry was normal. Examination showed no jaundice, bruising, petechiae or vascular spiders. Congestion of the hemorrhoid plexus was not detected. There were no signs of heart insufficiency.

An urgent liver ultrasound with Doppler study was performed showing a hepatomegaly with a significant growth of the caudate lobe and tortuous vessels in the *porta hepatis* with hepatopetal flow (fig. [1](#F1){ref-type="fig"}), congruent with a cavernous transformation of the portal vein. Ultrasonography did not uncover liver echoestructure abnormalities or ascites. Hepatic and splenic arteries, suprahepatic veins and biliary tract showed normal structure and flow, without signs of thrombosis, arteriovenous fistulas or biliary ectasia. The spleen was mildly enlarged for her age (8 cm), and a patency of the spleen-portal axis was detected. Magnetic resonance imaging techniques confirmed the cavernous transformation of the portal vein and showed peripancreatic and perisplenic collateral circulation (fig. [2](#F2){ref-type="fig"}), suggesting PHT. Neither signs of thrombosis in the arteriovenous system nor affectation of the biliary tract were identified.

Laboratory tests showed no signs of hypersplenism, such as cytopenia. A slight hypertransaminasemia (GPT/ALT 59 U/l, GOT/AST 82 U/l) and cholestasis (GGT 92 IU/l), but normal bilirubin and alkaline phosphatases were detected. Glucose, clotting test, total proteins, albumin and lipids were normal. Alphafetoprotein remained unaltered. Protein C and S and antithrombin III deficiencies, G20210A and factor V Leiden mutations, methylene tetrahydrofolate reductase and lupus anticoagulant were discarded.

Intrahepatic disorders such as autoimmune hepatitis and infections by hepatotropic viruses (hepatitis virus A, B and C, toxoplasma, rubella, cytomegalovirus, herpes simplex virus 1 and 2, human herpesvirus 6 and Epstein-Bar virus) were assessed. Serological surveys showed normal results. The Mantoux test was negative. Cystic fibrosis and α~1~-antitrypsin deficiency were discarded; the α~1~-antitrypsin phenotype was MM. In order to assess inborn errors of metabolism, especially hepatorenal tyrosinemia, different studies were performed. Ammonia was repeatedly normal, as well as serum and urine amino acid and urine organic acid profile. Eye examination did not detect red cherry spot on the retina, lens opacities or back embryotoxon.

Given the size of the liver and the slight increase in transaminases, storage diseases (glycogenosis VI and IX, hemochromatosis and Wilson disease) were especially considered. Iron, serum copper and ceruloplasmin as well as 24-hour urine copper excretion were assessed. In order to evaluate liver damage and the presence of abnormal storage of glycogen, iron or copper, an ultrasound-guided liver biopsy was performed. No signs of cirrhosis were observed. Hematoxylin and eosin, periodic acid Schiff, diastase periodic acid Schiff and Gomori trichrome stains were performed obtaining normal results.

An esophagogastroduodenoscopy was performed in order to evaluate the extension of collateral circulation. Two small varices were detected on the distal third of the esophagus. They flattened with insufflation, and no red wale markings were observed (fig. [3](#F3){ref-type="fig"}).

Discussion {#sec1_3}
==========

While clinical guidelines for follow-up and treatment of PHT in adults have been published \[[@B3], [@B4]\], similar directives for pediatric patients are lacking, and most recommendations are based on opinions by pediatric experts, case series or cohorts \[[@B2], [@B5]\].

Flores-Calderón et al. \[[@B2]\] state that esophagogastroduodenoscopy should be performed in every suspected case of PHT in children to screen for esophageal and gastric varices. Data about risk factors for bleeding in children with esophageal varices are lacking \[[@B6]\]. In consequence, the proper time when a new upper endoscopy should be repeated before first bleeding is not well defined. The selection of high-risk patients represents a clinical challenge for the hepatologist in order to reduce futile examinations, related costs and patients' burden. In this regard, different studies have attempted to identify ultrasonographic predictors of esophageal varices in children and adolescents with EHPVO. Additionally, the role of capsule endoscopy as a minimally invasive tool for the screening of esophageal varices in children is under evaluation. Extrapolating from adults and taking the natural course of the disease into consideration, it should be carried out every 1--2 years in children with small varices without history of bleeding \[[@B2]\].

Adult patients with small varices with red wale marks or Child C class have an increased risk of bleeding and should be treated with nonselective β-blockers \[[@B4]\]. Since there are no randomized trials assessing the efficacy of nonselective β-blockers (such as propranolol) in children, there is not enough information to recommend their use in this group as a prevention of first bleeding episode \[[@B2]\]. In adult patients with medium-large varices, nonselective β-blockers or endovariceal ligation is recommended for the prevention of the first variceal bleeding. The choice of treatment should be based on local resources and expertise, characteristics, side effects and contraindications \[[@B4]\]. Because of lack of trials, the role of prophylactic endovariceal ligation is still controversial in children. Those with large varices should be considered for a prophylactic endoscopic procedure on a case-by-case basis. Below 1 year of age, endoscopic variceal ligation is not feasible because the devices available cannot be used with small pediatric endoscopes. Therefore, although sclerotherapy has been abandoned worldwide as a prophylactic endoscopic procedure, it should be considered in these patients \[[@B7]\].

With respect to the meso-Rex bypass procedure, controversy exists with regard to the legitimacy of its utilization in an asymptomatic child, including those who have not yet had a variceal bleed. One approach suggests the assessment of the feasibility of surgery in all children with EHPVO and PHT \[[@B8]\], while another defers surgery until clear and significant associated disease is established.

In conclusion, there is paucity of data to guide the follow-up and management of complications of PHT in children. Special emphasis should be placed on the management of PHT in infants in whom a steady damage may lead to great morbidity and mortality. Furthermore, the available tools are scarce in this group of age.
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![Abdominal ultrasound revealed hepatomegaly with hypertrophy of caudate lobe and a cavernous transformation of portal vein (**a**). The Doppler study confirmed the patency of portal vein and its hepatopetal flow (**b**).](crg-0010-0360-g01){#F1}

![Dynamic MRI study at early portal phase displaying a heterogeneous enhancement of hepatic parenchyma, together with intrahepatic vascular prominences corresponding to portal cavernomatosis (arrow; **a**). Dynamic MRI study at late phase showing collateral peripancreatic and perisplenic circulation (arrows; **b**).](crg-0010-0360-g02){#F2}

![Esophagoscopy revealed two minimally protruding and slightly tortuous small varices. They showed no red wale signs (**a**) and were partially flattened with insufflation (**b**).](crg-0010-0360-g03){#F3}
